Early coital debut is a risk factor for HIV. In this paper we investigate the predictors of young adolescents' transition to first intercourse using a social cognition theoretical framework. The analyses reported here were based on a longitudinal study of 2360 students in the schools allocated to the control arm of a cluster-randomized controlled trial to investigate the effect of a school-based HIV prevention programme among Grade 8 students in Cape Town. Structural equation modelling was performed with Mplus version 3.11. Of the 1440 students who were virgins at baseline, 1144 remained virgins 15 months later and 296 (20.6%) reported having had their first sexual intercourse. Transition to first sexual intercourse was more likely among males than females, among older students and among students with a lower socio-economic status. Transition to first sexual intercourse was significantly associated with intentions to have sexual intercourse, poor self-efficacy to negotiate delayed sex and intimate partner violence. The model predicted 35% of the variance in intentions and 16% of the variance in transition. These findings indicate some of the factors that influence young adolescent's transition to first intercourse and that need to be addressed when designing effective interventions.
Introduction
Early coital debut, defined as 15 years of age or younger, has been shown to be a risk factor for multiple sexual partnerships [1] and HIV infection [2, 3] . In South Africa in 2002, 7.8% of females and 17.5% of males aged 15-24 years reported an early coital debut [4] . Once they become sexually active at an early age, few young people report consistent condom use, and inconsistent condom users are more likely to be infected with HIV [4] . The delay of sexual debut has been advocated as an important HIV prevention strategy for young people [5] , but to design effective strategies, we need to identify the key constructs, processes and mechanisms that influence young adolescent's transition to first intercourse.
The theory of planned behaviour (TPB) [6, 7] is a social cognition theoretical approach which has been extensively and successfully applied to the prediction of condom use in developed countries [8, 9] and has also been shown to be applicable in a range of other domains, including substance use, and engaging in physical activities and sports [10, 11] . TPB proposes that one's behavioural intentions predict one's behaviour. Intentions are in turn influenced by three conceptually independent influences. 'Personal attitude' refers to a tendency to respond favourably or unfavourably to an object or behaviour. This tendency is moulded by perceptions about the probability that the behaviour will lead to particular outcomes and whether the outcomes are evaluated positively or negatively. 'Subjective norms' encompass the perception of whether significant others think one should or should not perform the behaviour and the extent to which one is motivated to comply. 'Perceived behavioural control' refers to the perceived ease or difficulty of performing the behaviour [7] . A concept which comes close to perceived behavioural control is self-efficacy [12] , which is the subjective probability that one is capable of executing a certain course of action. This theory's relevance to the understanding of HIV risk behaviour among adolescents in sub-Saharan African countries has been suggested from cross-sectional studies [13] [14] [15] [16] [17] [18] . However, there is a paucity of longitudinal studies among young adolescents in the region and anywhere in the world [1] . Our choice of constructs to measure and our construction of scales were guided by the TPB and related conceptual models.
Violence is a conspicuous feature of adolescent sexual relationships in South Africa [19, 20] and a potential barrier between 'healthy' intentions and healthy sexual behaviour. For example, in 2002, 14% of male and 13% of female South African high school students reported having been assaulted by their girlfriend or boyfriend (respectively) in the 6 months preceding the survey [21] . Several qualitative and cross-sectional studies suggest that, for adolescent girls, violence in intimate relationships plays an important role in the transition to first sexual intercourse [19, [22] [23] [24] . It is plausible that intimate partner violence plays a role in adolescent boys' transition to first intercourse too, especially considering that they report high levels of assault by intimate partners and coerced sex [21, 25, 26] .
We conducted a longitudinal study investigating the factors predicting transition to first sexual intercourse among Grade 8 high school students in Cape Town. We used a conceptual model closely related to the TPB [27] to conceptualize the influences on early sexual debut, and we investigated the extent to which the experience of being a victim of physical violence predicted early sexual debut.
Methods
This study was part of a larger multi-site prospective panel study, the South Africa Tanzania project, which has been described elsewhere [28] . In each of three sites, Cape Town, Mankweng and Dar es Salaam, we conducted a cluster-randomized controlled trial to investigate the effect of school-based HIV prevention programmes among Grade 8 students (12) (13) (14) 
Sample
All high schools in Cape Town were stratified by postal (zip) code groupings, an indicator of demographic factors such as socio-economic level, race and culture. Fifteen schools were randomly selected from a set of 39 randomly selected schools that have participated in a number of previous projects carried out by members of the research team [29] . These schools were then matched in pairs to 15 other schools on a range of demographic characteristics (student population size, 'race' of students, language of instruction, geographical area and amount of school fees paid as a proxy for the socio-economic status). For each pair, one school was randomly assigned to the intervention arm of the trial and the other to the control arm. All Grade 8 students in the included schools were invited to participate in the study. The analyses reported here are based on the cohort of students in the schools allocated to the control arm of the trial in Cape Town and who participated in the baseline data collection (N = 2360). We left out the schools in the intervention arm to exclude the effects of the HIV intervention on the dependent variable.
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Measurement and variables
The baseline survey was conducted in February to March 2004 and the second follow-up survey in March to April 2005. At each time, a selfcompleted anonymous electronic questionnaire was administered to students in a choice of two of the three languages spoken in Cape Town, using handheld computers. The instrument was subjected to a test-retest reliability study during 2003 [30] and the internal consistency and test-retest correlations of the scales were adequate. In addition, we compared the reliability of the electronic questionnaires with paper questionnaires and found that the intra-scale reliability and the test-retest correlations of the scales for each data collection method were adequate and similar [30] .
The scales used in the measurement of social cognition constructs are described in Table I . The items measuring exposure to physical violence in intimate relationships were derived from the Gender Violence Conflict Tactics Scale [31] and included questions about being beaten, punched with something that could hurt, threatened with a knife or other weapon or a knife or other weapon being used against the respondent by a boyfriend or girlfriend. These four variables combined into one dichotomy (0 = not exposed to such violence; 1 = exposed). Socio-economic status was composed Predictors of early first sexual intercourse into a standardized sum score based on six standardized variables: number of assets (TV, electricity, bicycle, tap water and car), number of people sleeping in the same room (reversed), a subjective assessment of the material situation of the family (five categories from scarcity of food to luxury), father's and mother's level of education and living in a 'shack' (dichotomy). Intention was measured by the extent of agreement or disagreement to the statement: 'I plan to have sex in the next six months.' The dependent variable, 'transition to first intercourse' was based on questions about sexual intercourse (vaginal or anal) at baseline and at the second follow-up data collection. All variables except transition to non-virginity were based on students' baseline reports.
Procedure
A letter was sent to parents to describe the study and they could complete a declination form to prevent the participation of their child. Participating students signed assent forms. We used an anonymous system of linking individual student's data over time, described elsewhere [28] . 
Measurement models
Reflective measurement models were assumed for the following scales: severity of threats, susceptibility, social outcome expectancies and self-efficacy. For all other multi-item scales, additive mean scores or formative indices were constructed. Measurement models were tested out initially. For some scales, and obviously due to similar wording of items, measurement models could be slightly improved by allowing correlated error terms. 
Statistical analysis
We needed statistical techniques which could handle control for the cluster design and analysis of latent variables. This combination of requirements is met by the Mplus statistical software [32] . Frequency distributions and cross-tabulations were done with SPSS version 13.0. For statistical testing of cross-tabulations, the complex design analysis of two-way frequency tables was used in order to control for the cluster effect. Structural equation modelling including testing of measurement models was carried out with Mplus version 3.11. In Mplus, maximum likelihood parameter estimates (MLR) were applied. It was assumed that the outcome variables (transition intentions and transition) were metric. The Satorra-Bentler test [33] was used for testing of differences in fit between nested models. In order to ease interpretation of regression coefficients involving dichotomous predictors (gender and exposure to violence), the standardized regression coefficients were divided by the standard deviation of the predictors. After this adjustment, one unit change on dichotomous predictors can be interpreted as the magnitude of change associated with moving from one category to the other.
Role of the funding source
The study sponsors had no role in the study design; collection, analysis and interpretation of data; in the writing of the report or in the decision to submit the paper for publication.
Results
Two of the 15 intervention schools declined to participate in the randomized controlled trial, and we therefore excluded the two control schools matched to these schools. This left us with 13 control schools. The total number of eligible students in the 13 participating schools at baseline was 3118. The number of students who actually participated in the baseline C. Mathews et al.
survey was 2360. The participation rate was 76%. The attrition was caused by students not permitted by their parents to participate in the study and by students not present in class during the data collection.
Of the 2360 participating students, 396 students were excluded from these analyses because they reported at baseline they had already had their first vaginal or anal intercourse. Another 524 students were excluded because there was no valid information about vaginal or anal intercourse at either baseline or second follow-up data collection.
Among the 1440 remaining students, 836 were girls and 604 were boys. While 1144 remained virgins at the second follow-up data collection, 296 (20.6%) reported to have had their first intercourse (vaginal or anal) by the second follow-up. Among girls, 108 (12.9%) made the transition to first intercourse, while among boys, 188 (31.1%) made the transition. The transition to vaginal intercourse was reported by 87 (10.4%) girls and 147 (24.3%) boys. The transition to anal intercourse was reported by 38 (4.5%) girls and 95 (15.7%) boys. Table II shows the baseline descriptive data for girls and boys, stratified by transition to first intercourse. At baseline, 76 (9.1%) girls and 142 (23.5%) boys reported being the victim of physical violence in intimate relationships. Among those who made the transition to first intercourse, 52 (27.8%) boys and 19 (17.8%) girls reported that they had ever been forced to have sexual intercourse against their will. Of those boys and girls who reported at baseline being victims of physical violence from intimate partners, 32 (35.6%) reported at second follow-up ever being forced to have intercourse, compared with 38 (18.9%) of those who were not victims of physical violence at baseline.
Initial testing of gender differences of associations gave no reasons for developing separate Predictors of early first sexual intercourse structural equation models for males and females. All associations included in the equation model shown (see Fig. 1 and Table III) were statistically significant (P < 0.05) and all excluded associations were not significant. A number of social cognition predictors were neither significantly associated with intentions nor with transition ( Fig. 1) . This was the case for perceived susceptibility to sexually transmitted infections (STIs), perceived threat from STIs and subjective norms. The strongest predictor of intentions was social outcome expectancies with a standardized coefficient of 0.43. Those who expected negative social consequences of delayed transition had stronger intentions to have sexual intercourse. Knowledge was significantly, but weakly, associated with intentions (coefficient = À0.06).
Intentions to have intercourse increased with age (0.09), decreased with higher socio-economic status (À0.15) and were lower for females than for males (À0.18). Transition for first sexual intercourse increased with intentions (0.10), violence (0.37) and age (0.10) and decreased with socio-economic status (À0.13) and self-efficacy with regard to negotiating delayed sex (À0.08). Transition was also lower for females than for males (À0.32). The model predicted 35% of the variance in intentions and 16% of the variance in transition. The model which was based on the assumption that all variables were continuous showed the following fit indices: CFI = 0.969, TLI = .960, RMSEA = .042 and SRMR = .036. They all indicate adequate model fit.
Discussion
This study found a high 15-month incidence of first sexual intercourse among 13 year olds: 13% among girls and 31% among boys. A substantial proportion (14% of girls and 26% of boys) at the average age of 13 years reported that they intended to have sexual intercourse in the next 6 months. We also found high levels of partner violence, with more boys than girls reporting at baseline that they had been a victim of physical violence in intimate relationships. This is consistent with other research which reported partner violence experienced by up to 40% of adolescents in a relationship, with a similar gender distribution [25, 26] .
Socio-economic status was inversely associated with intention to have an early sexual debut and 
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* For dichotomous predictors, the coefficients have been divided by standard deviation of predictor in order to make interpretation more meaningful C. Mathews et al.
inversely associated with having an early sexual debut. Adolescents from poorer homes are likely to feel they have fewer opportunities in life, and they might lack the educational, career and recreational aspirations characterizing adolescents from wealthier homes [34] . Also they might not have the same exposure to interventions that aim to postpone first intercourse and might not have the same levels of parental supervision at home. This finding concurs with a study of older adolescents (15-19 years old), where those from homes with insufficient money for food and clothes were almost twice as likely to have had their sexual debut than those from homes in which some luxury goods were affordable [35] .
Adolescents who expected negative social consequences related to abstinence (for example being less accepted by friends or losing friends) had stronger intentions to have sexual intercourse. Also, adolescents with better knowledge about the transmission of HIV, methods to prevent acquiring HIV, the relationship between other STIs and HIV and the difference between HIV and AIDS were less likely to intend to make the transition to first sexual intercourse.
The transition to first sexual intercourse was predicted by adolescents' intentions to have first intercourse, by low self-efficacy to negotiate delayed sexual debut and by being a victim of physical Predictors of early first sexual intercourse violence in intimate relationships. Self-efficacy can be improved through vicarious experience (modelling interventions) or verbal persuasion. Also, the idea that there is reciprocal determinism between individual-level factors and environmental factors [36] suggests that self-efficacy is likely to be maximized in a social environment that is supportive to the behaviour and that community-level interventions focusing on social norms around early sexual debut are important. Addressing other individual factors such as improving self-esteem and treating depression is also likely to have a positive effect on an adolescent's self-efficacy [34] . Not only were adolescents in physically violent relationships more likely to make the transition to first sex but also once they had made the transition, they were also more likely to report coerced sex. Other research has provided insights into the correlates of adolescent partner violence and suggests that peer opinion leaders might be particularly suited to influence the attitudes and subjective norms correlated with partner violence [26] . Recently, two community-based HIV prevention programmes have demonstrated reductions in intimate partner violence [37] [38] [39] , and their adaption for young adolescents is advocated.
Our finding that subjective norms did not influence intentions or sexual debut is unexpected given that other research has revealed the strong and consistent influence of social norms on adolescent sexual behaviour [40] and given the common assertion that African cultures are more collectivist than individualist and that in such cultures subjective norms will play a strong role [13, 14] . The social influence aspect, however, is perhaps even more adequately captured by the social outcome expectancy scale. Without introducing this scale in the model, the social norm predictor may have obtained significance.
A strength of our study is its longitudinal design, allowing us to ascertain temporal sequences. Our use of structural equation modelling enabled the modelling of latent variables and indirect pathways of influence (as opposed to direct, independent pathways) and with testing of a complex model. Our study has several weaknesses. The non-response at baseline and the loss to follow-up might have resulted in biases. Our analyses did not include factors such as family connectedness, religiosity, self-esteem and academic aspirations, factors which have been shown to be associated with the time of sexual debut in other settings [41] . If we had measured other aspects of adolescents' social contexts, personal coping skills and resources and mental health, we might have accounted for more of the variance in transition to first sexual intercourse. We did not collect information on adolescent's sexual partners and the perpetrators of physical and sexual violence. This limits our understanding of the circumstances of the adolescent's first sexual intercourse. There is already qualitative research explaining gender power inequities resulting in young women being the victims of violence in their intimate partnerships and explaining the context of early first sex for young women [19, 22] . There is little research explaining the context of early first sex among boys. Our findings show that anal intercourse is a significant feature of early sexual intercourse especially for boys. We were not able to know whether or not it was receptive intercourse, nor were we able to speculate how a boy's experience of physical violence affects his transition to first intercourse.
Conclusion
We have shown that for young adolescents in South Africa, individual choices about sexual debut are constrained by socio-economic conditions. This implies that poverty reduction and initiatives to reduce the obstacles to economic and educational opportunities need to be central in HIV prevention programmes. We have also shown that early experiences of intimate partner violence are a risk factor for early sexual debut. Peer-led or opinion leader programmes might be particularly suited to influence attitudes and subjective norms relating to partner violence and gender inequities, as well as to influence beliefs about the social acceptability of delaying sexual debut. Our findings also indicate adolescents' need to be exposed to programmes to C. Mathews et al.
promote communication as an alternative to violence and to help them develop their skills and confidence to assert their choices about when they will make the transition to first sexual intercourse.
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